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Title : MOVING PICTURE TRANSMISSION SYSTEM 

(57) [Abstract] 
[Problem] 

The present invention prevents the situation of 
resource starvation which becomes a problem when conducting 
real time editing on a network to thereby adversely influence 
reproduction, as much as possible. 
[Solving Means] 

The present invention relates to a moving picture 
transmission system. The moving - picture transmission 
system is characterized by including stream transmission 
servers 4 , 6 and 8 each having a resource reservation function, 
a scenario execution server 10 executing a scenario, STB' s 
12, 14 and 16 for reproducing streams, and a network 2 
connecting the respective servers and the respective STB' s 
and by conducting real time editing. 

[What is claimed is ] 

[Claim 1] A moving picture transmission system 
comprising : a plurality of stream transmission servers each 
having a resource reservation function; a scenario execution 



1 



server provided for the stream transmission servers in 
common; and a network mutually connecting said stream 
transmission servers and said scenario execution server, 
characterized in that 
5 if information on a scenario describing procedures 

for reproducing a plurality of contents or information 
indicating a place of the scenario is transmitted from a 
stream reproduction terminal to said scenario execution 
server through said network for transmission reservation, 

10 then said scenario execution server interprets said scenario, 
detects necessary streams for constituting the scenario, 
issues a provisional reservation request to said plurality 
of stream transmission servers, transmits an announcement 
to the effect that a certain stream transmission server among 

15 the stream transmission servers transmitting provisional 
reservation information should be designated as a stream 
transmission server for a formal reservation and a formal 
reservation registration should be made, through said 
network and allows the specific stream transmission server 

20 to transmit a series of. streams in accordance with formal 
reservation registration information; and 

when receiving said provisional reservation request 
from said scenario execution server, each of said stream 
transmission servers determines whether or not a stream 

25 transmission reservation is possible, registers the 



provisional reservation in the own server if determining 
the stream transmission reservation is possible, switches 
self registration of the provisional reservation to the 
formal reservation registration if designated for the formal 
5 reservation by said scenario execution server, and cancels 
the self registration of the provisional reservation if not 
designated for the formal reservation by said scenario 
execution server . 

[Claim 2] Amoving picture transmission system according 
10 to claim 1, characterized in that said scenario execution 
server edits scenario packets asynchronously while 
monitoring information transmission timing for information 
transmission of the plurality of stream transmission 
servers, 

15 [Claim 3] A moving picture transmission system according 
toclaimlor2, characterizedin that said scenario execution 
server conducts real. time stream editing from general purpose 
stream materials stored in one or the plurality of stream 
transmission servers based on the inherent scenario 

20 requested from said stream reproduction terminal and 
transmits edited streams to said stream reproduction 
terminal. 

[Claim 4] A moving picture transmission system according 
to any one of claims 1 to 3, characterized in that after 
25 resource allocation, the scenario autonomously progresses 
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by the packets transmitted by the stream transmission 
servers. 

[Claim 5] A moving picture transmission system according 
to any one of claims 1 to 4, characterized in that resource 
5 situations of the plurality of stream transmission servers 
are managed not in a centralized manner but in a distributed 
manner through mutual communication between the scenario 
execution server and the stream reproduction terminal 
connected to said network. 
10 [Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

- The present invention relates to a moving picture 
transmission system conducting real time editing on a 
15 network. 
[0002] 
[Prior Art] 

A system for dynamically detecting a server load and 
for distributing the server load to a plurality of servers 

20 on a network based on the detection result is proposed 
(Japanese Patent Application Laid-Open No. 9-163353). 
Contrary to this proposal, there is also known a system for 
conducting centralized resource management using one 
server . 

25 [0003] 




In any case, if user's moving picture transmission 
requests are concentrated on limited resources due to dynamic 
schedule management, there is a probability that a situation 
in which usable resources are starved occurs to thereby make 
5 it impossible to respond to the moving picture transmission 
requests. Such resource starvation problem should be 
avoided as much as possible 
[0004] 

[Problems that the Invention is to Solve] 

10 It is an object of the present invention to provide 

a moving picture transmission system capable of preventing 
a situation adversely influencing reproduction due to the 
starvation of resources which becomes a problem when real 
time editing is conducted on a network, as much as possible. 

15 [0005] 

[Means for Solving the Problems] 

To solve the above-stated problems, the present 
invention provides a moving picture transmission system 
comprising: a plurality of stream transmission servers each 

20 having a resource reservation function; a scenario execution 
server provided for the stream transmission servers in 
common; and a network mutually connecting the stream 
transmission servers and the scenario execution server, 
characterized in that if information on a scenario describing 

25 procedures for reproducing a plurality of contents or 




information indicating a place of the scenario is transmitted 
from a stream reproduction terminal to the scenario execution 
server through the network for transmission reservation, 
then the scenario execution server interprets the scenario, 
5 detects necessary streams for constituting the scenario, 
issues a provisional reservation request to. the plurality 
of stream transmission servers, transmits an announcement 
to the effect that a certain stream transmission server among 
the stream transmission servers . transmitting provisional 

10 reservation information should be designated as a stream 
transmission server for a formal reservation and a formal 
reservation registration should be made, through the network 
and allows the specific stream transmission server to 
transmit a series of streams in accordance with formal 

15 reservation registration information; and when receiving 
the provisional reservation request from the scenario 
execution server, each of the stream transmission servers 
determines whether or not a stream transmission reservation 
is possible, registers the provisional reservation in the 

20 own server if determining . the stream transmission 
reservation is possible, switches self registration of the 
provisional reservation to the formal reservation 
registration if designated for the formal reservation by 
the scenario execution server, and cancels the self 

25 registration of the provisional reservation if not 



designated for the formal reservation by the scenario 
execution server. 
[0006] . 

The scenario execution server can edit scenario 
5 packets asynchronously while monitoring information 
transmission timing for information transmission of the 
plurality of stream transmission servers. 
[0007] 

The scenario execution server can conduct real time 
10 stream editing from general purpose stream materials stored 
in one or the plurality of stream transmission servers based 
on the inherent scenario requested from the stream 
reproduction terminal and can transmit edited streams to 
the stream reproduction terminal. 
15 [0008] 

After resource- allocation, the scenario can 
autonomously progress by the packets transmitted by the 
stream transmission servers. 
[0009] 

20 Resource situations of the plurality of stream 

transmission- servers can be managed not in a centralized 
manner but .in a distributed manner through mutual 
communication between the scenario execution server and the 
stream reproduction terminal connected to the network. 

25 [0010] 




[Mode for Carrying out the Invention] 

FIG . 1 shows the overall configuration of a moving 
picture transmission system according to the present 
invention, A plurality of stream transmission servers 4, 
5 6 and 8 having various contents, a scenario execution server 
10, and a plurality of stream reproduction terminals (STB's) 
12, 14 and 16 are connected to a network 2. The respective 
servers and the respective STB' s can mutually communicate 
through the network 2. In FIG, 1, one scenario execution 

10 server 10 is shown. Actually, there are cases where a 
plurality of scenario execution servers are provided and 
a certain one of the servers is responsible for scenario 
execution in accordance with each of various systems. Each 
of the STB' s 12, 14 and 16 has units, including a transmission 

15 buffer and a reception buffer, for executing various 
functions corresponding to the functions of end units 
connected on an output side. 
[0011] 

FIG. 2 shows the internal configuration of the stream 
20 transmission servers 4, 6. and 8 having the same configuration 
and typically shows the internal configuration of the stream 
transmission server 4. A CPU 22 having a RAM is connected 
to a bus 20 and a hard disk (HD) 24 is connected to the bus 
20 through a disk interface (disk I/F) 26. Also, the bus 
25 20 is connected to the network 2 through a network interface 



(network I/F) 28. 
[0012] 

In a server group consisting of the stream transmission 
servers 4, 6 and 8 and the scenario execution server 10, 
5 various items of information canbe simultaneously, parallel 
delivered (announced) to the plural servers through the 
network 2. Now, the operations of the system shown in FIG, 
1 will be described according to the functions one by one. 
[0013] 

10 (1. Server Reservation Sequence) 

1.1: Ordinary Reproduction Reservation 

If information (such as URL) indicating a scenario 
describing procedures . for reproducing a plurality of 
optimized contents or information indicating the place of 

15 the scenario is applied from an STB for each user, the scenario 
execution server 10 interprets the scenario and detects 
individual necessary streams for constituting the scenario. 
The scenario execution server 10 announces the network 2 
of a provisional reservation request consisting of 

20 information on the ID 7 s (identifiers) of the detected 
contents, i.e., content ID's, reservation start time and 
reservation ID by a broadcast function or a multicast 
function. Each of the stream transmission servers 4, 6 and 
8 compares the conditions of the announced provisional 

25 reservation request with the contents in the server itself 
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or reservation states. Among those servers, the 
transmission server judging that a stream is transmittable 
turns itself into a resource reservation state and announces 
that a transmission reservation can be made. 
5 [0014] 

If receiving an announcement that a stream is 
transmittable from at least one of the stream transmission 
servers 4, 6 and 8, the scenario execution server 10 checks 
the reservation ID and the ID (server ID) of, for example, 

10 the stream transmission server 6 to be used and announces 
the network 2 of the reception of the announcement. If the 
scenario execution server 10 receives an announcement 
indicating that streams are transmittable from a plurality 
of stream transmission servers, the server 10 selects and 

15 determines one transmission server, e.g., the stream 
transmission server 6, having better conditions including 
longer reservation time and announces the network 2 of the 
server ID and the reservation ID of the determined stream 
transmission server 6. Referring to this announcement, the 

20 stream transmission servers 4 and 8 which were eventually 
selected move from a resource provisional reservation state 
to an empty state. Also, the selected stream transmission 
server 6 moves from the resource provisional reservation 
state to a resource formal reservation state . Through these 

25 operations, the reproduction reservation processing is 



completed. 
[0015] 

1.2: Storage and Transfer Reservation 

If none of the stream transmission servers 4, 6 and 
5 8 can satisfy conditions including contents and reservation 
start time and can announce that a stream is transmittable, 
and the scenario execution server 10 cannot, therefore, 
receive an announcement that a stream is transmittable from 
any of the stream transmission servers, then the scenario 

10 execution server 10 announces that the server is looking 
for a stream transmission server having expansive resources 
in an actual transmission time zone. In response to the 
announcement, a stream transmission server having resources 
in the transmission time zone examines whether or not there 

15 are resources storing streams prior to the transmission time 
zone. If the server has such resources for storing the 
streams, the server sets a transmission time zone and a 
receivable time zone for storage in a resource reservation 
state and makes an announcement that a storage and transfer 

20 reservation can be made. 



If receiving an announcement that a storage and 
transfer reservation can be made from one or more of the 
stream transmission servers 4, 6 and 8, the scenario 
25 execution server 10 announces whether or not there is a stream 
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transmission server capable of transmitting target contents 
prior to the time zone in which, the target contents are to 
be transmitted as well as the reservation ID, the content 
ID'S and target time. Each stream transmission server 
5 checks whether or not the server satisfies the announced 
conditions. If satisfying, the stream transmission server 
sets the transmission time zone in a resource provisional 
reservation state and announces that the transmission time 
zone and the reservation ID can be transferred and reserved 
10 in advance. 
[0017] 

If the scenario execution server 10 cannot receive 
an announcement that the advance transfer and reservation 
can be made from the stream transmission server, the server 

15 10 sets the reservation ID and the ID of the stream 
transmission server to be used to zero (Null) to thereby 
return the stream transmission server from the resource 
provisional reservation state, in which the server can make 
a storage and transfer reservation, to an empty state. 

20 [0018] 

Further, if receiving an announcement that the advance 
transfer reservation can be made from a stream transmission 
server, the scenario execution server 10 checks whether or 
not there is a time zone in which both the advance transfer 
25 transmission side and reception side satisfy the mutual 




conditions. If advance transfer is possible, the scenario 
execution server 10 announces the reservation ID used for 
the advance transfer and the ID of the stream transmission 
server to be used as well as the time zone for the advance 
5 transfer. In response to the announcement, the relevant 
stream transmission server moves . from the resource 
provisional reservation state to an advance transfer 
reservation state while the remaining stream transmission 
servers move from the resource provisional reservation state 
10 to the empty state. 
[0019] 

Moreover, the scenario execution server 10 announces 
the reservation ID used for storage and transfer and the 
ID of the stream transmission server to be used as well as 

15 the time zone in which the advance transfer is conducted. 
In response to this announcement, the relevant stream 
transmission server moves from the resource provisional 
reservation state to the resource storage and transfer 
reservation state while the remaining stream transmission 

2 0 servers move from the resource provisional reservation state 
to the empty state. 
[0020] 

The above-stated sequence is repeated for each stream 
up to the end of the scenario to thereby determine a stream 
25 transmission server transmitting each stream. 




[0021] 

(2. Packet Rearrangement Function of STB) 

STB has a function that rearrangements packets of the 
reception buffer in accordance with the number of the packet 
5 sequence of the reception packet and completes a sequential 
scenario in the reception buffer. 
[0022] 

(3. Scenario reproduction sequence) 

Now, as exemplified in FIG. 5, description will be 

10 given to a case where a scenario having a predetermined 
scenario ID (e.g., 1000) is sequentially shared by the 
servers A, C, B and A in this order and the scenario consisting 
of streams 1, 2, 3 and 4 is reproduced. First, the scenario 
execution server 10 announces the first scenario sequence 

15 number (e.g., 1001) and a stream transmission start packet 
Al having the first packet sequence number as a reproduction 
start trigger . In response to this announcement, the stream 
transmission server A having reservation information having 
a scenario ID and a scenario sequence number coincident with 

20 the announced scenario ID and scenario sequence number, 
starts transmitting the stream 1 to the stream reception 
port of the reserved STB. When the stream transmission 
server A completed transmission prior to as much as about 
the capacity of the reception buffer of the STB from the 

25 end of the transmission stream Al, the stream transmission 



server A increments the scenario ID and the packet sequence 
number of the server by 1 , respectively and announces a stream 
transmission start packet A2 having the last packet sequence 
number of the server A. In response to this announcement, 
5 a stream transmission server C having a reservation including 
a scenario ID and a scenario sequence number coincident with 
the announced scenario ID and scenario sequence number, 
starts transmitting the stream 2 having a packet sequence 
number to the stream reception port of the STB . It is assumed 
10 here that the scenario execution server is also capable of 
grasping a scenario progress state. 
[0023] 

As stated above, the stream transmission server 
transmitting the scenario changes from the server A to C 

15 to B and the last stream transmission server A transmitting 
the stream 4 announces the scenario ID and the scenario 
sequence number + 1 of the server itself as well as a stream 
transmission start packet A5 having the last packet sequence 
number of the server. Then, the scenario execution server 

20 10 receives the scenario sequence number A5 which should 
not exist, making it possible to know that the execution 
of the scenario transmission is completed. 
[0024] 

FIG. 3 expresses the operation process of the stream 
25 transmission server transmitting streams. A disk read 



control process 42, executing disk read 40 from an OS kernel 
section 30 including a file system 32, a device driver 36 
for the HDD 34 and the like based on an execution read task 
scheduler 38, controls a built-in transmission buffer 44 
5 in accordance with a resource management process 48 including 
a stream transmission reservation table 4 6 to thereby execute 
a desired one of stream transmission processes 50, 52, 54 
and 56. It is assumed that the transmission buffer 44 has 
a plurality of unit buffers Bl, B2, B3 and B4 of the FIFO 
10 type (first-in, first-out type) . It is also assumed that 
the stream transmission processes 50 to 56 are executed from 
the unit buffers Bl to B4, respectively. 
[0025] 

FIG. 4 shows a flow of a series of processing operations 
15 from reservation start to successful reservation end or to 
unsuccessful reservation end. When a reservation starts 
(in a step 70), it is checked whether or not there is an 
unreserved content (in a step 71). Presuming that there 
is an unreserved content, an ordinary reservation processing 
20 is executed (in a step 72) and it is checked whether or not 
the reservation processing was successful (in a step 73) . 
If the reservation was successfully made, the operation 
returns to the step 71 . In the step 71, it is checked whether 
the next unreserved content exists or not. Then, the steps 
25 72, 73 and 71 are repeatedly executed. If it is confirmed 



in the step 71 that there is no unreserved content, it is 
determined that the reservation was successful and the 
operation flow is ended (in a step 74) . The above-stated 
reservation processing corresponds to the ordinary 
5 reproduction reservation already described above. 
[0026] 

If the reservation processing was unsuccessful in the 
step 73, i.e., the ordinary reservation processing could 
not be carried out despite the existence of the unreserved 

10 content, a storage and transfer reservation processing 
already described above is executed (in a step 75) . It is 
checked whether or not this reservation processing was 
successful (in a step 76) . If successful,, the operation 
returns to the step 71 and the following steps already 

15 described above are executed. 
[0027] 

If it is determined that the reservation processing 
was unsuccessful in the step 76, it means that a reservation 
could not be made for neither the ordinary reservation 

20 processing nor the storage and transfer reservation 
processing despite the existence of the unreserved content. 
In this case, a reservation cancellation processing is 
carried out (in a step 77) and reservation procedures are 
temporarily ended based on a determination that reservation 

25 failed (in a step 78) . 




[0028] 

Unlike the above-stated mode for carrying out the 
invention, using the fact that packets received by the same 
reception port of the STB are reproduced in the order of 
5 packet sequence numbers, the streams can be coupled not on 
the server but by adjusting timing for transmitting the 
streams onto the network. 
[0029] 

According to the present invention, the execution of 
10 the scenario after the schedule is progressed by the 
transmission and reception of the stream transmission start 
packet. Due to this, the server executing the scenario does 
not require a high processing capability. 
[0030] 

15 [Advantage of the Invention] 

According to the present invention, a schedule for 
moving picture transmission is set in advance, thereby making 
it possible to avoid the starvation of resources as much 
as possible and to ensure stable stream reproduction. By 

20 leaving a resource empty state determination to the stream 
transmission servers themselves without the centralized 
management of resources, it is not necessary to prepare a 
server dedicated to resource allocation management. This 
can facilitate mutually utilizing a group of servers 

25 different in management organization and in installation 
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places . 

[Brief Description of the Drawings] 

[FIG, 1] FIG . 1 is a block diagram of a moving picture 
transmission system according to the present invention. 
5 [FIG. 2] FIG. 2 is a block diagram showing the hardware 
configuration of a stream transmission server shown in FIG. 
1 . 

[FIG. 3] FIG. 3 is a functional block diagram of the stream 
transmission server shown in FIG. 2. 
10 [FIG. 4] FIG. 4 is a server reservation sequence flow 
according to the present invention. 

[FIG. 5] FIG. 5 is a time chart for describing the 
association of the operations of the respective servers at 
the time of stream transmission according to the present 
15 invention . 
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FIG. 1 

4, 6, 8 STREAM TRANSMISSION SERVER; 
2 NETWORK; 

10 SCENARIO EXECUTION SERVER 

5 

FIG. 2 
2 0 BUS; 

2 6 NETWORK I/F 

10 FIG. 5 

® SCENARIO EXECUTION SERVER 

© STREAM TRANSMISSION SERVER A 

© STREAM TRANSMISSION SERVER B 

© STREAM TRANSMISSION SERVER C 
15 ©STREAM 1 

©STREAM 2 

©STREAM 3 

©STREAM 4 

20 FIG. 3 

50, 52, 54, 56 STREAM TRANSMISSION PROCESS; 
4 8 RESOURCE MANAGEMENT PROCESS; 
4 6 STREAM TRANSMISSION RESERVATION TABLE; 
4 2 DISK READ CONTROL PROCESS; 
25 38 EXECUTION TIME READ TASK SCHEDULER; 



40 DISK READ; 
30 KERNEL; 
32 FILE SYSTEM; 
3 6 DEVICE DRIVER; 

5 

FIG. 4 

7 0 START RESERVATION; 

71 IS THERE UNRESERVED CONTENT?; 

72 ORDINARY RESERVATION PROCESSING; 
10 73 WAS RESERVATION SUCCESSFUL?; 

75 STORAGE AND TRANSFER RESERVATION PROCESSING 

7 6 WAS RESERVATION SUCCESSFUL?; 

7 8 UNSUCCESSFUL RESERVATION AND END; 

74 SUCCESSFUL RESERVATION AND END 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a resource from being depleted 
to the utmost by switching self-registration of tentative reservation into 
main reservation registration when a scenario execution server 
designates main reservation and canceling the self- registration of the 
tentative reservation when no designation is made so as to schedule 
transmission of a moving picture in advance. 

SOLUTION: A scenario execution server 10 announces presence of a 
stream transmission server capable of transmitting object contents 
before a time zone of object contents transmission together with a 
reservation ID, a contents ID and an object time when receiving a 
storage transfer reservation availability announce from any of stream 
transmission servers 4, 6, 8 or over. Each stream transmission server 
sets a transmission time zone to a resource tentative reservation state 
when it is in matching with the condition and announces the 
transmission time band and the reservation ID as possible advance 
transfer reservation. When the server 10 cannot receive the 
announcement denoting possible advance transfer reservation from a 
transmission server, the server 10 sets the reservation ID and the ID of 
the transmission server in use to zero and restores the resource 
tentative reservation of the servers capable of storage transfer 
reservation availability to zero. 
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TB) 12, 14, 1 6/5*, -tttWu** h 17 — ^ 2 Id 

**-y '<i oa^^-c^s^ ss/HWfcfcHs 

i»^^4-y^iifTi^-^*«^r*3#, a^co^ic 

*S:f:t58^^, #STB12, 14, 16*±iH 
[0 0 1 1 ] H2fl, ftHKH— »/a&#->T^5* h 

y-Agia^— y<4, e, 8^rtffl«fiKSr^ h y-Ain 

AMMx./ t :CPU2 2jMRtt£ixSi#lc:, />— Kt* 
-Y*^ (HD) 24^^^^y^-7x^7-(r^ 
*^I/F) 2 6^LtgI^ntV^ 0 
* 2 Ofct^ry h ?7 — ^^V^ — (*:yh!7 — ^ 

I/F) 2 8t^Lt*y h!7— * 2 *LS. 

[0 0 1 2] * h y — Ai£fcfci-y— ^4, 6, 8*5£X*\s 40 

[0 0 13] (1. *—y<^« 

i.i: attw^tt 
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So 3-* h y-^inai^— ^4, 6, siir^^v^s 
[0014] is-ry ^utru— i o -era, ^ h y - a 

y — ^^m^—^<6co I D (t^ID) SrWB-fSt 

v-^ y ^tr^-^< 1 0 tm%L<0* h y - 

ffi«PBSJ*ft< i:4x5^if, *f*^±i** by— AiSUiJ- 
CTx.^ h y-^ttJi^w<6$:jgtR • SfciEU 

^ Lfc^ h y — Ai£tti-y-— ✓< 6 Ofw^ I D*5 J; ^ 

!>^Mit, jg«te»«Sftfta>ofc* h y-A 

^tT^itSo ^^c. S^^ix^:^ h y-A^W^-y<6 
[0015] 1 . 2 : ^WKiH^^ 

t LT^-fix<£>* h y — j^mm-v— ;<4, 6, s^bt 
inai^i^r^^x^^^ibix-r. aot«>tyti 

fTif— 1 O^V^TfLO^ h y — Ajgmi^— /<*»bfcaS 

y ^utTi*— i o fiUBg^ism^ras^ 
Mii^t^^ b » —j*mmv—'<$:mLx\,^w 

»S:fi-rs^ h y— Aiiia-y— ^(omm^tamx 

(DtzMc^m^m^r^m^mmiR^m^mA^L, mm 

[ooi6] w- y ^utTi^— i o x-te. * b y -a 
aita 4, 6, son© — D*fc«-tixjw±^e> 

^ I Dio.tU^vxV'y I UkM&tifMtmcT 
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(4) 

5 

ffizmm&'f'ffonWiBAcL^ &mmr$m&£i*^m i d 
[ooi7] is-r y *nn-y-—s< i o -cmu * b y — ^ 

b V-^mm^— '«D I DSr-tfo (Null) l£ IT, 

[0018] -w- y ^HtT^-/< i ote, ;* by ;o 
fcnt*, *sr«5^(^ffl Lfc^fa i d t®.m-fz>* b y 

[0019] is*ty*nni}'—s*io^ mm 20 
-rz>* b y — Ainttif— s«d 1 d. jo j:OTMMsas-r6 

mummm^mm^rf^^t, ^ti^co^bv-^ 

So 

[0020] j^Jicov'— trisTs** b V — ASicw-y 
^s&£Ti&9 3gu h v—j*&mm-rzx b y 

[0 0 2 1 ] (2. STB(D^7h^txIi) S 
TBIl^CD^f^ry^Tlc:, y y r fo<0^>T y b 

[0 0 2 2] (3. w-y ThS^V- >$r>-^) (D 

5 (^j^-rsj; e> ^ ^'>tytiD (CTx^ 1 

000) z^-rzis-t-v *&3m<D* b y-A^ffiif- 

'<A, B, C^, ir— /<A, C, B, A<DM\Z#:* t > 

~^y'>t^wc^fiit, ^hy-Ai, 2, 3, 4^ 40 

y *nrr-v— 1 0 a*, s*ib*&^ hy^-^t 
t> Wtfxowy 3t->— (0fj^^ioo 

1) > hv/--iry^#^^ h y-A 

a-rs^iKj««s:fiFO^ bv-j±mmv—/<At\ 
^rLfcSTBco^ h y— Hc*tL* h y —a 

* b V—J*Al<DWt'&fabSTB<D$:ms<y7T<V&& 50 
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6 

tem#umtzrtifo<Dmm&ft<*tztif&x\ ->tytiD 

i h v/^y^t^ y ^ y h (+ 

Srt-c\ ->tytiD v ^y ^i/-^r^^#^«— a 

h y-Agft/K- Meatus* hy-^y^Sf^ 

y ^-oiifT*tas:*p a*T-£ s t> <d t 

[0 0 2 3] «±o<t p^L-c^y^aiasrtTi^ 

f?u * h y-A4^^ttj-r5Smo^ h y-^i^tBi^ 
— s<aak '>ty^iDig#wytyty^yx# 

[0 0 2 4] B3tt^ h y — -kiHtti^rtT 5 >^ h y-^ig 
^/^7A3 2^ HDD 3 4 (Dfz&b<D7';<<<( X b*9 

^7^—^/1-4 6^r^tf y y— ^ffa^D-fe^4 8(-t^o 
r»JI»L, Sf^O^ h y — Ai^ttJ^n-tr^ 5 0, 5 2, 
5 4, 5 6^HfT-rSo i^ff^^^^r 4 4(i, FIFO 

(5fcA*b5fctti L#5C) ©«ft«)|lffi/<y77Bl, 
B2, B3, B4^W-TS^co^: ^nb^Wi^-y 
7rBl B 4 ^> ^frls'Zftl^ b y — Aigttl^nir^ 5 
0-5 6tf*3!tT£*i<5 t^ir-TSo 
[0 0 2 5] H4tt^»BB^b J fWfi8;5l!i**T*fett^ 

88*6 (^7^70) fl^ntv^^^yf 
yy^fcs^HWBL (^7^71) , "f-mzh 
t^/f^ayryyisfcsrtijilfti: LTitfiBte 
mzmnis (^7^72) , ^o^^s^^u/c 

It (^7^7 3) % f^^f:o 
tzh^"ry^7 1 CioTWI^iiTl^t^yr 
>yo*T^4:5ft»U, ^T, ^7-7^7 2, 7 3, 7 1 
£l£igU ^7^7 1 *c*5V^r^jRjSix-CV^/jjv^3^ 
7y7j)5fii>: i:S:5S^L/ce>^^Sii: LT, rco^ 

D-^Tt5 ^7^74) 0 a±fiD^^Stt, 
[0 0 2 6] *Ty~?7 3(C*3V^-C^5*J^o^»^, 

^fca^^saeas^ft^jaasrsin-rs w^7 
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5) o I^^W^l/tW^illgL (*T*y 
[0 0 2 7] ^7^7 6tMt'fcof:i^ «t*L 

e>i\ m^^m^mxi,wmmm^m^mxh^m^m 

-.iJ&T£-tf£ (^f^78) 0 

[0 0 2 8] JilSHJS^fil^^^^, STBCOp]- 
gff#- bX%:m&thfc'<try M*. h>— >5r>' 

So 

[0 0 2 9] *$£W^£th& x *>Ti/=L—)V'&<D^1rV 
[0 0 3 0] 
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8 

mi] ^mi^&zmmmmiti^^TJ^co^u 
m 0 

[ni2] Buidsit** v y — j*m\tiv—'«o'>>— 
/o [S3] h y— A^m^-^^ffine^D ^ 

So 

[14] *»W»C*5lt4*— ^JB^— -fir^^n — 

bo 

[15] «^ia§^ h y - Ag^#t-/<0i 

WtoR^] 
2 

4 ^hy — AiHtibi^— 
6 ^ h y — Ai£tbi>— 
20 8 * h y— AiHtH-y-— 
i o y ^HfT-tf— 
12 ^hy-A^«* (STB) 

14 .^hy-AB4JS* (STB) 
16 ^hy-A»4«* (STB) 



[mi] 



[i2] 



am-*— '< 



at**- '< 



,12 



A 4 



/IB 



r10 



CPU 




! HQ 


RAM 







( 26 



l/F 



v 20 



.28 



STB 



STB 



STB 



[■5] 



(7) AM1 



A2-£ 



U L if _ 



(5) XMJ-A«tH*-/<C 



(5 a7« 
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(6) 
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rS2 



,54 



r56 





,50 


44 




FIFO 











FIFO 





FIFO 







FIFO 






^74 



; i ~ 
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